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SELF-LIGATING BRACKET COMPRISING LATERAL RUNNERS 

FIELD OF INVENTION 

5 

This invention is related to the improvement of the characteristics of the self-ligating 
brackets, that is. orthodontic brackets that are composed of closure means for the arch 
ligating as an integral part of the same. 
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BACKGROUND OF THE INVENTION 

In Orthodontic procedures a variety of brackets that are joined, almost always by 
cementation to their con^esponding tooth, are generally used. 

IS The said brackets include a groove in the mesial-distal direction wherein a metallic arch is 
introduced, being called this way because it is pre-shaped with an arch form which 
corresponds to the optimal form of aligning meant for one's teeth at the end of the 
orthodontic procedure. Naturally, the arch has to be fastened or joined to the bracket in a 
way that it generates the desired forces on the tooth. The first means of joining used were 

20 through metallic wires that were twisted around the bracket and arch, but this produced 
lesions in the mouth due to the grazing of the said wires with the soft-tissue of the mouth that 
resulted in non-desired ulcerations or sores, which then subsequently gave way to the 
development of ligatures or attachments of elastic material that lightened the mentioned non- 
desired effects, and moreover, several types of brackets called self-ligating brackets were 

25 developed, which have a locking/shutting means, that is part the bracket itself, that fastens to 
the arch inside the groove. 

In the last few years, different patents that have distinct types of self-ligating have been 
published; the main difference between one and the others is the kind of closure proposed, 
30 with which a more efficient ligating of bracket and arch Is the objective. The patent 
US5586882 (Hanson G. Herbert) published in 1996 presents a self-ligating bracket that is 
composed of a ligature-spring device in a U-shape whose converging arms can be moved in 
the body of the bracket between the open and closed/ positions; in the closed position, the 
spring retains the arch inside the groove and keeps the arch and the bracket in a relative 
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excellent position. The ligating organ is made of a super elastic metal alloy that has a 
thickness that varies between 0,20 and 0,25 mm with rounded edges. At least the lingual 
portion of the closure element has to be harder than the rest, since the pressure that the 
arch produces on the lock as much as the fact of having to move said locking/shutting in 
5 occlusal gingival direction, to open and close the groove, can produce an undesired 
deformation in the closure element and, as a consequence of said deformation, the relative 
position between the bracket and the arch would cease to be optimal. 

In 1998, Hanson g. Herbert himself published the patent US5711666 in which the brackets' 
body has a groove in mesial distal direction and a joining-spring device to lock or shut the 
10 arch in the mentioned groove. The ligating organ has a thin and narrow shaped plate and is 
composed basically of an anchor or bind on one of its ends, of a pre-shaped arch-formed 
piece which bends in the centre 

and, of a clasp on the other end. The anchor hooks onto several slots of the brackets body 
and pivots in its distal mesial axis in a such a way that when the other end or clasp is hooked 

15 on grooves of the brackets' body, the front section bends and acquires a smaller arch 
producing with it enough hooking strength to hold the arch inside the groove. The hook-up is 
produced by the simple pressure of the fingers on the ligature element, while the unhooking 
is produced with the insertion of a tool in a slot in the brackets' body that pushes the clasp 
downwards until it makes it come out. The strength that the ligature element transfers to the 

20 arch can be adjusted to different pre-loading magnitudes giving a greater or lesser angle or 
curvature radius in the manufacture of the mentioned ligature element. Although stainless 
steel is used to make the ligature element, when the said ligature element is subject to the 
necessary strength or force to produce the hook-up, at the fold of the ligature element, the 
mentioned steel is close to its limit of elasticity, and if the elasticity is lost due to exceeding 

25 the said limit of elasticity, the whole bracket must be changed since replacing the ligature 
element is a delicate operation. To make this, a nickel-titanium alloy of 50% that has better 
elastic characteristics and similar characteristics against corrosion to that of series 300 
stainless steel is used. 

30 Continuing this line of improving the characteristics of self-ligating, Dwight H.Damon 
describes in patent US6071 118 published in the year 2000 A self-ligating bracket that can be 
manufactured in any type of material, as long as this is appropriate, such as metal, plastic or 
ceramic. Preferably, metal is used to obtain, by moulding, a mechanical structure that is able 
to produce the hooking of the arch during an orthodontic process. The bracket is composed 

35 of a platform and a body that can be integrally made or assembled. The body has several 
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bulges that protrude like flanges that allow the placing of ligatures or elastomer rings. The 
groove stretches along the whole width of the bracket with lingual, occlusal 
, gingival walls leaving the labial side for the insertion of the arch. The lower ligature flange 
make up several guides/tracks facing each other through which a cap can be fitted onto, 
5 which is inserted and slides in a way that the said cap has a relative movement with respect 
to the bracket only along the guides, being able to move between two positions: in open, in 
which the groove is accessible to insert or get the arch, and in closed, in which the arch 
holds firm in the groove. The cap has a front surface and a back surface, the front having 
protruding bulges to limit the opening movement, and the back having a bulge to hook onto a 
10 notch in the brackets' body to keep the cap in a closed position. To go from an open position 
to a closed one or, vice versa, you have to bend the cap lightly so that way, there is no 
retention of the notch, which is what can make it lose the adjustment therefore produces an 
unwanted looseness. 

15 Another patent like the US6071119 of Christoff and others published in the year 2002 
proposes a type of bracket in which the self-ligating cap can be set in three different 
positions, so that the mentioned bracket gives three possible functions. The open position is 
similar to the former brackets and is used to insert or get the arch, the closed position for the 
passive treatment in orthodontics wherein the arch is locked-in inside the groove but the cap 

20 does not place any force or pressure on the arch, and the closed position for the active 
orthodontic treatment wherein the arch is also locked-in inside the groove, but in this case, 
the cap does place force or pressure on the arch. In the said patent, different executions with 
the different locking/closing methods used in the earlier mentioned patents are shown, such 
that no progress with respect to the problem of deformation of the cap when it is moved to 

25 leave the groove open or closed is made. 

To reach this objective of not generating such deformations and consequently, looseness in 
the cap, the actual invention claims a bracket in which the self-ligating system is produced by 
combining the advantages of U-shaped clip system and the guided rigid closure systems. 

30 

DESCRIPTION OF THE INVENTION 

The self-ligating bracket with lateral runners for orthodontic treatment is composed of two 
35 assembled pieces; the first, called body, contains the basic devices of any bracket, such as 
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the fastening or cementing to the tooth means, the archs' groove in the mesial-distal 
direction, flanges for conventional wire or elastomers ligatures and, lastly, grooves that are 
built laterally to serve as guides or tracks over which runners, that the second piece of the 
bracket have, slide, the so-called closure, which is basically composed of the closing cap, 
5 body of the closure, and the said lateral runners. There are two possibilities once the two 
pieces are assembled: first, that both parts stay joined/connected so that a retention bar that 
impedes the dismantling of the runners base is always welded on, which would ensure the 
useful space for the arch, defined by the groove and the closing cap, to be constant; the 
second, is to leave the runners' base free so that there is the possibility to dismantle the body 

10 with respect to the closure element, which allows to change the closure element during an 
orthodontic treatment, that way changing the cap. The first case is used for the passive 
orthodontic treatments and the second case is to apply in active orthodontic treatments. 
Once the two pieces of the bracket are assembled, its function is such that when the groove 
is shut, displacing the closure element in an occlusal direction, the mentioned closing device 

15 and mentioned body stay stuck therefore impeding the displacement of the orthodontic arch. 
To create the opening of the groove, an instrument that places pressure on a particular point 
of the runners or the closure bar is used. The pressure produces a small elastic deformation 
that allows to displace the runners on the guides and, by the geometry of the longitudinal 
section of the mentioned runners, that have a long polygon shape showing two slightly 

20 wedged areas in the gingival and occlusal ends of the mentioned longitudinal section, go 
over the inclined plane of a retention clip in a wedge shape formed in the body, until a notch 
located in the upper part of the runners gets stuck in the mentioned retention clip. 



The advantages that this model has over others that have preceded it are several: 

25 

- the fastening of the arch is by means of a rigid cap that through its own geometry has 
a greater tendency to close the greater the pressure that the arch produces on the 
cap is, because of the wedge shape of the runners a pressure on the cap creates the 
displacing effect towards the bottom of the runners or, towards the locking/shutting 

30 position, which is actually the same. 

- easy opening that is produced by placing pressure on the base of the runners with an 
instrument; 

- a two piece system of the same material which besides simplifying the manufacture, 
avoids the electrical corrosion that is produced in models composed of different 

35 metals; and 
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guided runners or with tracks in the sides of the body, which allows an external way 
to follow the tooth direction. 

5 On the other hand, it maintains the conventional characteristics of other brackets such as: 
design of flanges for the conventional ligature that close the opening system in a way that, in 
case of a flaw, the replacement of the bracket is not needed; the possibility to use chain 
stitches or devices that drive the bracket laterally; rounded external surfaces to avoid hurting 
the mucous membranes. The cementing surface of the tooth have horizontal slots provided 
10 for drilling, laser or electrochemical procedures. 

In summary, the most important characteristic of the self-ligating bracket with lateral runners 
is that the closure element is of the spring type in U-shape but with the advantage of its high 
rigidity and its low deformation because, besides having much more mass than the 

15 conventional springs, it is guided by several lateral runners that are designed to protect a clip 
from being stuck or hooked without producing deformation, and the closure or lock is not just 
a simple cap but a whole piece. This is very important since even though the preferred 
manufacturing material is that of stainless steel duplex (SAF 2205) or of plastic, it is totally 
feasible to manufacture it by other means (injection, filtered/refined, synterization) of metals, 

20 thermoplastic materials or porcelain including the cap, which is not feasible in previous 
models because of the reduced dimensions of these types of brackets in preceding models. 

BRIEF DESCRIPTION OF DRAWINGS 

25 

The actual invention will be completely understood from the detailed description which will be 
given in subsequent sections with the help of the following figures that are presented only as 
a form of illustration and are not limitative of the actual invention. 

30 Fig.1 is a perspective view of the bracket of the actual invention, in which the cap of the 
closure element is in the open position. 

Fig. 2 is a perspective view of the invention of the bracket wherein the cap of the closure 
element is in the closed position. 

Fig. 3 is a perspective view of the body of the invention of the bracket. 
35 Fig.4 is a perspective view of the closing device of the invention of the bracket. 
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Fig. 5 is a similar view to that of Fig.4. which includes the retention bar or stick that, if placed, 
impedes the dismantling of the body and the closure element. 

Fig. 6 schematically shows the movement of the closure element when it goes from a closed 
to an open position. 

5 Fig. 7 shows a front view of the invention of the bracket in a closed position. 
PREFERRED EMBODIMENT OF THE INVENTION 

In a preferred embodiment, the invention of the self-ligating bracket with lateral runners is 
10 composed of two parts made by cold machining of a stainless steel block duplex(SAF 2205), 
which is provided with or given several mechanical properties and corrosion resistance 
superior to those obtained by other steel or other manufacturing systems. It is also possible 
to make it by other alloy, thermoplastic material, or porcelain processes, which are being 
done more frequently for aesthetic reasons. The mentioned two parts that make up the 
15 bracket can be seen in Figs. 3 and 4 and are, the body(1) and the closure element(4) 
respectively. 

The body(1) of the bracket is made up of solely one machined part, in which one can 
differentiate two parts, the platform(2) and the body of the groove(3). The platform is the part 
in which the bracket is cemented to the tooth and on this we can differentiate a gingival 

20 surface (20) that is flat, a occlusal surface(21) which is also flat, a dental surface(22) with a 
surface adapted to the tooth and on which the cemented slots(26) are found, a mesial 
surface(25) and other distal surface which is the same and symmetrical to the mesial 
surface(25) with respect to a sagittal plane, which because it is hidden, is not referred to in 
Fig. 3, and lastly, a labial surface(23) which is principally flat and wherein the retention clip 

25 (27) protrudes in a wedge shape and the body of the groove(3). 

The body of the groove(3) overtops from the labial surface(23) of the body(1) in a dental- 
labial direction and is composed of three walls, a dental wall(32), a gingival wall(31), and an 
occlusal wall(33) that at the same time extends to an occlusal direction to form an occlusal 
30 flange for conventional ligatures(34). The dental wall(32) is T-shaped and is joined by its mid- 
section to the said labial surface(23) of the body(1) leaving free a pair of guides(35) between 
them that extend in a gingival-occlusal direction on the sides of the labial surface(23). The 
archs' groove(37) generally has a rectangular shape but its shape can change depending on 
the type of problem to be corrected by the orthodontic treatment and is defined by the 
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occlusal surface of the gingival wall(31), by the labial surface of the dental wall(32), and by 
the gingival surface of the occlusal wall(33). 

The union of the surfaces that constitute external edges of the bracket's body are completely 
5 rounded so as to diminish the possibility of ulcerations in the oral membranes. In the labial 
surface of the occlusal flange for the conventional binds(34) an ID data number(36) is 
marked by laser which is used to identify the position the tooth occupies in the mouth in 
accordance to a code used by the International Dental Federation, which is visible to the 
clinic and can avoid placing a bracket on a tooth that does not correspond to the adequate 
10 one. 

The closure element(4) is U-shaped with one of its sides being shorter than the other and 
has an opening on the longer side that occupies approximately a third of the total width. The 
base of the U is what is called the body of the closure element(45), from which the closing 

15 cap extends (41) on one side, and the runners(42) on the other. The body of the closure 
element(45) is composed of the closing cap(46) in its' base which is a flat surface on its 
occlusal side and, the gingival flange for conventional ligatures(44) in its gingival side, and 
has a hooking notch(49) all along its dental surface. The runners(42) have a long polygonal 
shape in longitudinal section that present two slightly wedged areas on the gingival and 

20 occlusal ends of the said longitudinal section with a flat part situated in its center, called 
sliding surface(43), and a joining notch(47) at the end opposite of the closure elements 
body(45). The joining notch(47) will serve to incorporate the retention bar or stick{50) in the 
execution variant of passive orthodontics once the body(1) and the closure element (4) have 
been assembled. The closing cap(41) has a vertical mark branded by laser or a position 

25 indicator(48) placed in the same direction as the tooth's axis, which facilitates the positioning 
of the bracket in the moment of cementation to the clinic. 

Fig.1 shows the invention of the bracket with its' body(1) and the closure element(4) with the 
retention bar(50) already assembled, which would make it impossible to dismantle both parts 
30 again, that way, said bracket would be used in a passive orthodontic treatment. The open 
position is what is shown leaving the archs'groove (37) free to insert or extract the metallic 
orthodontic arch from the mentioned groove(37). The relative position of the body(1) and of 
the closure element is totally stable since the retention clip(27) is inserted in the hooking 
notch(49). 

35 
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Fig. 2 shows the same bracket as in Fig.1 in the locked position. For this, it is enough to press 
the closing cap(1) in the occlusal direction, which is what restrains the hooking strength 
between the retention clip(27) and the hooking notch(49) which produces a sliding of the 
runners(42) on the guides(35) until the closure element*s(4) shutting limit (46) hits the 
5 gingival wall(31) of the body of the groove(3), which would drive in the bracket in this position 
because of the wedge shape of the runners(42) that are set in the guides(35). 

Fig. 6 shows the mechanism to go from the locked/closed position to the open position, which 
is problematic in previous designs because of the looseness that the cap ends up having as 

10 a result of it being thin and having only one layer. In this Fig. 6 it shows, that exerting force in 
the direction of arrow F, would not only displace the closing cap(41) but also the whole 
closure element(4), which has no deformation whatsoever in its displacement that ends when 
the retention clip(27) is inserted in the hooking notch(49). Moreover, because of the 
geometry of the closure element(41), the more the latter is displaced toward the open 

15 position, the closing cap tends to move in the direction indicated by arrow D, or in othber 
words to the opposite way of the movement of other brackets whose movement guide is 
designed so that the closure is concealed inside the brackets' body itself. 

In Fig. 7 one can note that the shape of the bracket is not rectangular, instead, the sides have 
20 the same inclination of the tooth, as it can be seen, because they are parallel to position 
mark line(48). 

Although in the model described earlier the configuration of the cap is designed so that it is 
opened in the gingival direction, the body can also be configured(l) such that the cap is 

25 opened in the occlusal direction, which has the advantage of the caps' closure will occur by 
chewing. Therefore, the making of the body(1) Is such that it keeps the dental(22), 
gingival(20), occlusal(21), mesial(25) and distal surfaces(no referenced) identical, but it 
establishes the labial surface(23) turned 180^ with respect to a perpendicular axis to said 
surface and where the body of the groove(3) is turned at 180® with respect to a perpendicular 

30 axis to said surface. In this case the number of the tooth is marked or recorded on the cap 
and the tooth's axis on the body. 

It is clear that this invention as described can be varied in different ways. These changes 
must not be seen as a deviation in the field of the invention, and all the amendments such as 
the ones that would be obvious to those skilled in the art it is understood that they will be 
35 included in the field of the following claims. 



